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Abstract
ESG investing and its financial performance is nowadays a hot topic luring the attention of all economic agents. All devel-
oped financial markets offer sustainable indices to meet the ethical needs of investors. However, this is not the case for a 
large share of emerging financial markets. This study aims to analyze the financial performance of several MSCI European 
ESG indices and compare it to their respective conventional benchmarks. We investigate financial performance through time 
and also over different market conditions using both static and dynamic financial performance measures. The static analysis 
shows that the sustainable indices are as performant as the conventional index, in most cases. The Emerging Market (EM) 
Europe ESG Leaders index is less risky than the benchmark. However, the dynamic financial performance analysis reveals 
that CAPM alpha and beta are time-varying. The rolling window annual analysis shows that the EM Europe ESG Leaders 
index offers an interesting investment option since it beats the benchmark, less risky and offers the highest performance. 
Finally, the Markov-Switching analysis indicates that alphas and betas mainly depend on stock market conditions. Indeed, 
in high volatility market, risk-averse investors would be interested in investing in the ESG index since it reduces market 
risk. Moreover, when the market is more stable, the sustainable EM Europe ESG Leaders index offers better performance.
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Introduction

Sustainable investing (SI) or what was originally called 
socially responsible investment (SRI) is a moral way of 
investing that emerged hundreds of years ago. At that time, 
SRI screening was adopted by religious groups such as the 
Jewish, the Muslim, the Quaker, and the Methodist (Schueth 
2003). Nowadays, the essence of SRI is to incorporate non-
financial factors such as personal values, social, and envi-
ronmental concerns in investment decision-making. For an 
investment to be qualified as SRI, it has to comply with three 

principles: preserve the Environment, be Socially responsi-
ble (SR) toward people, and establish an environment ena-
bling better corporate Governance. These three standards 
are qualified as the ESG criteria and represent the pillars of 
sustainable investing (Cunha et al. 2020), which is a broader 
concept as it also includes companies working to address 
climate change challenges.

In the past decades, with the intensification of the issues 
related to climate change, world poverty, and social move-
ments, ESG concerns at the global level led to a growing 
interest in this responsible way of investing (Cunha et al. 
2020). Therefore, SI is luring the attention of all economic 
stakeholders such as investors, shareholders, firm managers, 
financial market regulators, policymakers, and even consum-
ers. Internationally, the concept of SRI was developed at 
the initiative of intergovernmental or regional organiza-
tions such as the United Nations (UN) through the Global 
Compact and the Environment Program, the World Bank 
through its recommendations to make companies aware of 
their social responsibility, the OECD through their guiding 
principles, etc. It is worth noting that SR commitment has 
different levels of obligations taking the form of recommen-
dations or voluntary standards.
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However, the emergence of SI raised a central and con-
troversial question that attracted the financial community: 
can investors make profits while being SR and engaging 
in sustainable development activities? The literature stud-
ying the performance of SRI is controversial and can be 
divided into three main strands. The first strand of the lit-
erature analyzes the corporate financial performance (CFP) 
of SR companies. Most of them find evidence that there is 
a positive relationship between CFP and corporate social 
responsibility (CSR) (Hou et al. 2019). Flammer (2015) 
shows that close-call CSR proposals of the US firms from 
1997 to 2012 are related to positive return announcements 
and higher accounting performance. However, other studies 
point toward a negative relationship between CSR and CFP. 
For instance, Gonenc and Scholtens (2017) show a negative 
relationship between CFP and environmental performance 
for fossil fuel firms. Recently, Ben Lahouel et al. (2022) 
note that the more relevant question is rather to identify the 
optimal CSR level and propose a model to identify this level. 
Friede et al. (2015) perform a meta-analysis on the CSR and 
CFP relationship by combining the results of 2200 studies. 
They find that the majority of studies report positive rela-
tionships, which are stable over time.

The second strand of the literature focuses on SR mutual 
funds’ financial performance. The results are also contro-
versial. Soler-Domínguez et al. (2021) investigate 3920 SR 
mutual funds from across the world. They find a positive 
relationship between sustainability and financial perfor-
mance. Gil-Bazo et al. (2010) show that SRI funds have bet-
ter financial performance than conventional funds even after 
controlling for fees. López-Arceiz et al. (2018) explain the 
outperformance of SR funds with the cultural environment 
of the funds. Barnett and Salomon (2006) argue that the rela-
tionship between financial performance and the social screen 
is not linear and varies with the types of social screens used.

Finally, the last strand of the literature studies the finan-
cial performance of sustainable indices which are relatively 
new compared to SR mutual funds (Fowler and Hope 2007). 
The first ever created SR index was launched in 1990 by 
Ami Domini. Composed of 400 ESG-compliant US-listed 
firms, this index is currently known as the «MSCI KLD 400 
Social Index». Nine years later, we witnessed the launch 
of the world’s first sustainability benchmark now known as 
the «Dow Jones Sustainability World Index». Ever since we 
have been seeing the launch of regional ESG indices such as 
the FTSE4Good regional indices in 2001. Several emerging 
countries proceeded to release their SR index to encour-
age firms to embrace ESG principles and disclosure rules, 
such as South Africa and Brazil in 2004 which was the first 
emerging market to release a SR index. It was only in 2019 
that S&P DJI enlarged the universe of sustainability indices 
and launched its S&P ESG index series with a plethora of 
country and regional indices. Even though some emerging 

countries put considerable effort into launching their sustain-
able indices, the majority of developing countries are still 
struggling to do so essentially because of the lack of firms’ 
ESG disclosure. In the Middle East North Africa (MENA) 
region, the first ESG index named «SP/EGX ESG Index» 
was launched in Egypt in March 2010. The MENA SR index 
«S&P/Hawkamah ESG Pan Arab» was launched in 2011 by 
Hawkamah in collaboration with S&P and IFC. It is com-
posed of the largest and most liquid companies listed on 
the national stock exchanges of 11 markets: Bahrain, Egypt, 
Jordon, Lebanon, Kuwait, Morocco, Oman, Qatar, Kingdom 
of Saudi Arabia, Tunisia, and the United Arab Emirates, 
subject to a liquidity screen. It was only in late 2018 that 
Morocco launched its ESG index «Casablanca ESG 10», 
while the first Gulf Corporation countries GCC country 
to launch a sustainable index was UAE in April 2020. The 
«S&P/Hawkamah ESG UAE Index» includes 20 listed ESG 
companies.

Unlike the US where sustainable indices and funds first 
emerged, the European Union (EU) has been known for its 
leading role in promoting CSR principles. Indeed, in the 
US, disclosing non-financial information and adopting CSR 
strategies and principles have been a voluntary company 
decision. However, the EU, through the European Commis-
sion (EC), has been aiming to promote an inclusive and sus-
tainable economy through a more formalized and regulated 
approach for CSR. The history of CSR in Europe has gone 
through different stages and has begun since the 1950s when 
the concept was specifically defined for the first time (Latapí 
Agudelo et al. 2019). In 2011, the EC adopted a new CSR 
strategy aiming to encourage companies to adopt CSR prin-
ciples and to embed SR into companies’ strategies. Since 
CSR reporting was voluntary and EU countries were not 
bound to implement CSR strategy, the disparities among 
EU countries were noticeable. Only 15 out of 27 EU nations 
implemented national policy frameworks promoting CSR 
principles and investing. France was the first EU country to 
enforce non-financial reporting in 2001 and make it subject 
to verification in 2010. A key date for sustainable develop-
ment in Europe was 2014 when the 2014/95/EU directive 
emerged and made non-financial reporting mandatory for 
large companies starting from the 2017 fiscal year (Leyens 
2018). In April 2021, the EC proposed a new CSR direc-
tive aiming to make CSR reporting mandatory from 2023. 
All these efforts put the European nations on the top of the 
list of Respeco classification of countries applying CSR 
principles1.

1  https://​www.​respo​nsible-​econo​my.​org/​fr/​espace-​presse/​commu​
niques-​de-​presse/​1524-​class​ement-​mondi​al-​des-​pays-​en-​fonct​ion-​
de-​leur-​ouver​ture-a-​la-​respo​nsabi​lite-​socie​tale-​des-​entre​prises-​rse 
(accessed 13/06/2023).

https://www.responsible-economy.org/fr/espace-presse/communiques-de-presse/1524-classement-mondial-des-pays-en-fonction-de-leur-ouverture-a-la-responsabilite-societale-des-entreprises-rse
https://www.responsible-economy.org/fr/espace-presse/communiques-de-presse/1524-classement-mondial-des-pays-en-fonction-de-leur-ouverture-a-la-responsabilite-societale-des-entreprises-rse
https://www.responsible-economy.org/fr/espace-presse/communiques-de-presse/1524-classement-mondial-des-pays-en-fonction-de-leur-ouverture-a-la-responsabilite-societale-des-entreprises-rse
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As the efforts to enhance sustainability in Europe grow, 
an important question is of much interest: how do European 
ESG indices perform against their conventional counterpart 
after all the efforts and measures undertaken by the EU in 
matters of CSR in Europe? Most of the previous studies, 
such as Cunha et al. (2020), mainly used static performance 
measures to analyze the performance of sustainable indices 
compared to their conventional benchmarks. However, it is 
well documented that model coefficients are time-varying, 
and performance may depend on stock market conditions. To 
overcome these problems, Tripathi and Kaur (2020, 2022) 
manually divided the full sample period into two subperiods 
corresponding to the bull and bear market conditions. To 
our knowledge, none of the previous studies used models 
that detect and allow for financial performance instability 
through time. This paper aims to fill this gap by analyzing 
financial performance using both static and dynamic per-
formance measures. More precisely, it is the first paper that 
employs in this context the rolling window technique that 
allows for coefficient variation.

We use daily data on several European indices from their 
launching date to 2020. The performance analysis is imple-
mented over the whole sample period and yearly employing 
static portfolio performance indicators, and dynamic perfor-
mance analysis through the rolling window technique and 
the MS model. The static analysis shows that the sustainable 
indices are as performant as their conventional counterpart, 
in most cases. The Emerging Market (EM) Europe ESG 
Leaders index is less risky than the benchmark. However, the 
dynamic financial performance analysis reveals that CAPM 
alpha and beta are time-varying. They mainly depend on 
stock market conditions. Indeed, in high volatility market, 
risk-averse investors would be interested in investing in the 
ESG index since it reduces market risk. Moreover, when 
the market is more stable, the sustainable EM Europe ESG 
index offers better performance. These results are important 
for index providers, policymakers, and regulators as they 
will give some insights into the construction and usefulness 
of the SR index in the European case. Besides, the find-
ings could help investors in decision-making in portfolio 
management, as an investor will invest in securities of ESG 
companies depending on the state of the market. Moreover, 
it provides practical implications through potential applica-
tions in systematic trading since the rolling window regres-
sion parameters can be incorporated into algorithmic trad-
ing strategies to optimize portfolio allocation, assess and 
manage risk, or improve trading signals. The information 
derived from rolling window regression parameters can also 
be useful to investors in defining their portfolio diversifi-
cation strategies in systematic trading. Furthermore, it is 
possible to develop tools and platforms that offer real-time 
monitoring of rolling window regression parameters for 
investors and traders. Finally, this study is also important 

for academics and researchers since it extends the existing 
literature on SI performance.

The remainder of this article is as follows. Section “Lit-
erature review” reviews the literature on the financial per-
formance of SR indices. Section “Data and methodology” 
describes the data and presents the methodology. Section 
“Results” describes and discusses the empirical results. 
Finally, section “Conclusion” concludes.

Literature review

The theoretical literature about SI puts forward three antago-
nistic doctrines. The first defends the underperformance of 
SI compared to conventional investments. The second sup-
ports the opposite thesis. A third doctrine defends neutral-
ity. The underperformance of SI is based on the portfolio 
theory of Markowitz (1952) according to which SRI reduces 
the opportunities for diversification due to the selection and 
exclusion of securities which leads to a reduction in portfolio 
efficiency. The underperformance of SI is also explained by 
the monitoring costs, which are additional costs relating to 
filtering and control. In fact, selection and exclusion lead to 
more complicated and therefore more expensive asset man-
agement (Rudd 1981). Moreover, the neoliberal theory of 
Friedman (1970) indicates that SR firms could have a com-
petitive disadvantage relative to rivals who do not engage 
in social practices: Through a screening process, SRI funds 
restrict their investments to those firms engaged in these 
costly social practices. On the opposite side, outperformance 
is explained by the ability of SI to generate value; accord-
ing to the stakeholders’ theory, the better a firm manages its 
relationships with its partners, the better its financial per-
formance over time (Freeman 1984; Donaldson and Preston 
1995). Social responsibility is also a source of competitive 
advantage (Porter 1991; Porter and van der Linde 1995). SR 
firms are willing to allocate reasonable resources to main-
tain and strengthen a sustainable relationship with important 
stakeholders (e.g., increases employee satisfaction), which 
decreases transaction costs (e.g., decreased employee turno-
ver) and leads to financial gain (Barnett 2007). Neutrality 
is illustrated by the fact that the positive effects of the SRI 
are neutralized by the costs associated with the screening 
process. Luther et al. (1992) and Bauer et al. (2005) find no 
evidence of significant differences between SRI and con-
ventional investment performance. Investors can choose SI 
without being forced to sacrifice performance (Sauer 1997).

The empirical literature reveals a lack of consensus on the 
performance of SI compared to conventional investments. 
This could be explained by the diversity of the approaches 
used as well as the evaluation methods. The type of economy 
being developed or emerging may also be a culprit.
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Empirical studies analyzing the performance of SRI have 
gone through large development from the early 1990s to the 
present day. They initially focused on the developed stock 
markets (Schröder 2007; Consolandi et al. 2009; Belghitar 
et al. 2014). Other studies focus on regional markets. Ur 
Rehman et al. (2016) examine the risk and return profiles 
of ESG indices and conventional composite indices of eight 
Asian countries from 2002 to 2014. Their results indicate 
that investors can achieve ESG targets and simultaneously 
have their portfolio performance not different from that 
of a conventional investment. Cunha et al. (2020) look at 
the performance of several sustainable Dow Jones indices 
(DJSI) including the following regions: Asia Pacific, Europe, 
emerging markets, and the US which they compared to their 
benchmarks, over the period 2013–2018. The analysis was 
carried out based on classical and modern portfolio meas-
ures. The results suggest that the performance of sustainable 
indices is still heterogeneous around the world, but there are 
opportunities for investors to achieve higher risk-adjusted 
returns in some regions while incorporating sustainable 
investment practices.

Several other papers focus on developing markets 
and also find conflicting results. De la Torre Torres and 
Enciso (2017) investigate SRI in Mexico over the period 
2008–2013. Using the Sharpe ratio (SR), Jensen’s alpha, 
the multifactor market capitalization model, and a Monte 
Carlo simulation. The results show that the three indices 
IPCS, IPCcomp, and IPC have statistically equal average 
variance performance, suggesting that, in the long term, SRI 
is a good substitute for conventional investment. Tripathi 
and Kaur (2020) investigate the performance of SR indices 
in the BRICS countries by bringing out the contrasts in per-
formance in these countries. They evaluate portfolio alphas 
and betas and various risk-adjusted measures of financial 
performance and find that the SR indices beat the market 
in almost all considered cases. All these studies use static 
financial performance measures. However, it is well docu-
mented that model coefficients are time-varying, and perfor-
mance may depend on stock market conditions. To overcome 
this problem, Tripathi and Kaur (2020, 2022) divided the 
full sample period into two subperiods corresponding to the 
bull and bear market conditions.

The state-space model is an effective mathematical tool 
that is useful when the relationship is not stable over time. 
It is especially helpful when dealing with underlying states 
that cannot be directly observed (Brockwell and Davis 2009). 
The concept of two regimes is crucial for identifying and 
simulating various states or behaviors within a dataset. The 
MS model, a particular two regimes model, was originally 
developed by Goldfeld and Quandt (1973) and then employed 
by Hamilton (1989) to describe the US economic business 
cycle. It can be used to identify and simulate various states 
or behaviors within a dataset. Particularly two regimes MS 

model allows for identifying the transition between two mar-
ket cycles (bull and bear states). Managi et al. (2012) use a 
MS to compare the performance distributions of SRI and con-
ventional stock indices in the US, the UK, and Japan. Their 
results show two distinct regimes in both SRI and conventional 
indices for the three countries. Ortas et al. (2014) compare 
the performance of European SRI indices to their conven-
tional benchmark using a state-space model. Their findings 
indicate that SRI indices are more sensitive to market cycles 
since their underperformance in periods of market downturn 
is more severe than their conventional counterpart. Using the 
same technique, Ortas et al. (2012) show that the risk and 
return of the SRI Brazilian index depend on the market cycle. 
Azmi et al. (2019) compare the performance of Dow Jones 
(DJ) Islamic, DJ sustainable, and DJ Islamic sustainable equity 
indices to their conventional benchmark. Using a MS model, 
they analyze the performance of these indices across different 
market regimes. They find that investors do not have to pay 
a price for investing in Islamic or sustainable equity indices. 
Combining Islamic and sustainability investing strategies is 
more rewarding, particularly during the economic boom, bull-
ish equity markets, and subprime crisis periods.

Another regression technique allowing for time-vary-
ing coefficients is the rolling window technique, which is 
a statistical technique that assesses the parameter stability 
over time and the forecast accuracy of the model (Zivot and 
Wang 2003). The time-varying relationships are evaluated 
for time-series data by creating a moving window over the 
dataset. This technique captures changing dynamics, struc-
tural breaks, or regime shifts. In the context of portfolio 
optimization, Hwang et al. (2018) propose to explain the 
outperformance of naïve diversification by using a rolling 
sample approach. They find that for well-diversified portfo-
lios, naïve diversification is superior, but results in a larger 
tail risk. Miralles‐Quirós et al. (2019) investigate the benefits 
of adding ETFs tracking companies interested in contribut-
ing to social development goals to stock-bond portfolios. 
They use a rolling sample approach and show that adding 
these ETFs can increase portfolio performance.

To our knowledge, our study is the first that performs both 
static and dynamic performance analyses using the tradi-
tional performance measures, the MS model that detects and 
analyzes different market conditions, and for the first time 
in this context, the rolling window technique that allows for 
coefficient variation.

Data and methodology

Data

In this study, we propose to analyze the financial perfor-
mance of four MSCI regional European ESG indices, 



ESG index performance: European evidence﻿	

namely, MSCI Europe ESG Leaders, MSCI European 
Economic Monetary Union (EMU) ESG Leaders, MSCI 
European EM ESG Leaders, and MSCI Europe and Middle 
East (ME) ESG Leaders. We collect daily data from Data-
stream for each index and its conventional benchmark from 
ESG index availability date on Datastream to July 2020. All 
these indices components are selected using best-in-class 
approach and have the highest governance social and envi-
ronmental ratings among the benchmark index constituents. 
The MSCI indices have a representative market value and 
share the same construction methodology. The EM Europe 
index is composed of companies from European emerging 
markets countries. However, the European EMU comprises 
firms from European developed market economies. Finally, 
the Europe index is composed of both types of countries.

Table 1 presents a description of the used MSCI ESG 
indices and their benchmarks. Table 2 exhibits the descrip-
tive statistics of the used indices. This table indicates that 
the distributions of all return series are not symmetrical and 
that they are skewed left. They are leptokurtic and exhibit 

tails thicker than normal. The Jarque–Bera test rejects the 
normality. The LM test confirms the presence of a statisti-
cally significant ARCH effect for all indices. Moreover, the 
ADF stationarity test proves their stationarity in level. The 
indices’ returns appear to have close means and dispersions 
with ESG indices displaying slightly higher average values 
but slightly lower volatilities. Indeed, the median and vola-
tility equality tests confirm that there is no significant dif-
ference between the mean and volatility of each ESG index 
with its benchmark, except for the MSCI Europe EM ESG 
index which displays significantly lower volatility than the 
benchmark.

Static financial performance

To compare the performance of the sustainable indices to 
their conventional counterparts, we use several techniques. 
First, we perform a static performance analysis based on a 
comparison of classic risk and return indicators, as well as 
portfolio performance measurements. Then, we perform a 

Table 1   Indices description

Reference date May 31, 2023. Source www.​msci.​com

Index Market Launch year Benchmark Number of 
countries

Number of 
companies

MSCI Europe ESG Leaders Europe 2012 MSCI Europe 15 206
MSCI EMU ESG Leaders Economic Monetary Union 2007 MSCI EMU 10 101
MSCI EM Europe ESG Leaders Emerging Markets Europe 2013 MSCI EM Europe 5 442
MSCI Europe and ME ESG Leaders Middle East and Europe 2010 MSCI Europe and ME 16 207

Table 2   Descriptive statistics of return series

This table presents the descriptive statistics: Std. Dev. is the standard deviation, JB is the Jarque–Bera normality test, and ADF is the augmented 
Dickey–Fuller stationarity test with trend. LM test is the Breusch–Godfrey serial correlation test. Wilcoxon/Mann–Whitney test and F-test are 
the median equality test and the variance equality test of the two series over the full sample period, respectively
*** and ** Significance, respectively, at 1 and 5% level

MSCI Europe MSCI EMU MSCI EM Europe MSCI Europe and ME

ESG leaders Benchmark ESG leaders Benchmark ESG leaders Benchmark ESG leaders Benchmark

Mean 0.0002 0.0001 7.51E-07 − 4.59E-05 7.73E-05 − 0.0002 0.0002 0.0001
Std. Dev. 0.0101 0.01038 0.0136 0.0137 0.0104 0.0141 0.0101 0.0104
Skewness − 0.9070 − 0.9468 − 0.3073 − 0.4397 − 0.9776 − 0.7193 − 0.8702 − 0.9244
Kurtosis 13.808 14.247 11.617 11.303 16.618 10.956 13.313 13.904
JB 12,932*** 14,004*** 10,383*** 9699*** 14,424*** 4982*** 12,073*** 13,501***
ADF − 49.89*** − 49.847*** − 57.57*** − 58.00*** − 41.45*** − 40.98*** − 50.41*** − 50.33***
LM test 2.6994*** 3.0221*** 2.4178*** 1.7639* 2.7793*** 1.7922* 2.7997*** 3.1988***
Observations 2584 2584 3339 3339 1829 1829 2649 2649
Wilcoxon/

Mann–Whit-
ney test

0.0911 0.0346 0.4046 0.0697

F-test 1.0588 1.0059 1.8243*** 1.0494

http://www.msci.com
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dynamic performance analysis relying on the rolling window 
technique and the state-space MS model.

Portfolio risk and return

Using the index return at day t, computed as the first differ-
ence of two consecutive log index prices Rt = ln

(
It

It−1

)
 , we 

calculate the risk and return of the indices over the time 
period T as follows:

 where Ri,t is the return of index i in day t; Ri,T is the average 
return of index i over the period T; σi,T is the standard devia-
tion of the index return in period T; and n is the number of 
daily return observations in period T.

Portfolio performance analysis

To analyze the ESG index performance, we rely on differ-
ent portfolio performance measures such as Jensen’s alpha 
(Jensen 1968), Sharpe (Sharpe 1966), Treynor (Treynor 
1965), information ratio (Treynor and Black 1973), and Sor-
tino ratio (Sortino and Price 1994). These metrics are the 
most used by financial practitioners. The Jensen alpha meas-
ures the excess return of a portfolio over the security market 
line and focuses on non-diversifiable risk. We compute this 
ratio through a generalized autoregressive conditional heter-
oskedasticity (GARCH) capital asset pricing model (CAPM) 
to capture volatility clustering of financial time series. The 
Akaike Information Criteria (AIC) show that the Exponen-
tial GARCH(1,1) (EGARCH) model of Nelson (1991) is the 
best-fitting GARCH-type model. The general expression of 
the model is:

 where Ri,t–R,ft measures the excess return of the ESG index; 
αi represents Jensen’s alpha; βi measures the non-diversi-
fiable systematic risk of the portfolio; and Rm,t–Rf,t is the 

(1)Ri,T =
∏

T

(
1 + Ri,t

)
− 1

(2)�i,T =

√√√
√1

n

n∑

t=1

(
Ri,t − Ri,T

)2

(3)Ri,t − Rf ,t = �i + �i
(
Rm,t − Rf ,t

)
+ �i,t

(4)�2
i,t
= Var(�it∕It−1)

(5)

log
(
�2
i,t

)
= �i,0 + �i,1 log

(
�2
i,t−1

)
+ �i,2

|||
||

�i,t−1

�i,t−1

|||
||
+ �i,3

�i,t−1

�i,t−1

excess return of the benchmark. �i,t is the error term; and �2
i,t

 
measures the conditional variance of the error term.

The Sharpe ratio of index i over the period T ( Si,T) meas-
ures the excess return of a portfolio over the risk-free return 
per unit of portfolio risk ( �i,T):

As the Sharpe ratio, the Treynor ratio of portfolio i over 
period T ( Tri,T ) is also a performance measure that incor-
porates risk. However, it relies on systematic risk ( �i,T) as a 
measure of risk rather than the standard deviation:

The Sortino ratio of portfolio i over period T ( Sri,T) is 
another risk-adjusted performance index. It assesses the 
excess return of a portfolio over the risk-free rate by a unit 
of the portfolio downside risk of the ( D�i,T):

The information ratio of portfolio i over period T ( Ii,T ) 
measures a portfolio’s outperformance or underperformance 
compared to a benchmark by a unit of the relative risk: 

 where Ri,T − RB,T is the excess return of portfolio i com-
pared to the benchmark B; and �(Ri,t−RB,t) is the standard 
deviation of the daily excess returns of portfolio i compared 
to the benchmark (B).

Dynamic financial performance

Time‑varying portfolio performance: the rolling window 
procedure

Used by several authors such as Hwang et al. (2018) and 
Miralles‐Quirós et al. (2019), the rolling window procedure 
is an estimation technique that allows checking the stability 
of the coefficients of a model using a sliding window. The 
idea is to choose a sample of “n” consecutive observations 
(window size n). Then, choose the number of increments 
between the successive rolling windows. Finally, estimate 
the model on each rolling window. The technique is usually 
used to back-test a statistical model on historical data: the 
rolling means ( 𝜇̂t) and variances ( ̂𝜎2

t
 ) estimates at time t are 

computed using the most recent n observations.

(6)Si,T =
Ri,T − Rf ,T

�i,T

(7)Tri,T =
Ri,T − Rf ,T

�i,T

(8)Sri,T =
Ri,T − Rf ,T

D�i,T

(9)Ii,T =
Ri,T − RB,T

�(Ri,t−RB,t)
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We use a rolling sample with a window size of 250 
observations. Starting from t=250, we estimate the CAPM 
EGARCH model (Eqs. (3)–(5)), and then, we repeat this 
estimation by moving the sample period 1 day forward.

Portfolio performance measures at different regimes: 
state‑space model

Financial markets often display periods of high volatility 
and periods of low volatility and are dependent on business 
cycles. The dynamics of asset returns are expected to be 
dependent on the state of the market, and the parameters 
of the estimation models could, therefore, change from one 
state to another. A dynamic model would then be more suita-
ble. Therefore, we propose to estimate the relationship using 
the nonlinear model MS model proposed by Goldfeld and 
Quandt (1973) and Hamilton (1989). Inspired by Managi 
et al. (2012) and Azmi et al. (2019) approach, we consider 
a dynamic two-state MS model. Starting from the CAPM, 
we assume that at each point in time t, there are two pos-
sible regimes St (St = 1 or St =2) and that coefficients are 
state-dependent.

 where St: unobservable discrete state variable (St = 1 or 
St =2) at time t following a first-order Markov chain with 
transition probability from regime i in t − 1 to regime j in t 
is p(St = j/St-1 = i) = Pij, Ri,t − Rf ,t t  is the return of the ESG 
index in excess of the risk-free rate; �St is Jensen’s alpha in 
state St, �St is the beta in state St , Rm,t − Rf ,t is the excess 
return of the Benchmark compared to the risk-free rate, �st is 
the independent and identically distributed (i.i.d.) standard 
normal random error for each St, and its variance �2

st
 is state-

dependent �st1 ∼ N
(
0, �2

st

)
.

Results

Static financial performance

Table 3 presents the annual portfolio performance meas-
ures computed for the studied indices and their benchmarks 
(Panels A–D). The full sample figures show that Jensen’s 
alpha is positive but too small and insignificant. This result 
indicates that over the full sample period, none of the studied 

(10)𝜇̂t(n) =
1

n

n−1∑

i=0

yt−i

(11)𝜎̂2
t
=

1

n

n−1∑

i=0

(yt−i − 𝜇̂t(n))
2

(12)Ri,t − Rf ,t = �St + �St

(
Rm,t − Rf ,t

)
+ �st

ESG indices outperform the benchmark. The alpha yearly 
estimations are also positive and insignificant, in most cases. 
This result suggests that the studied MSCI Europe sustain-
able indices and their benchmarks have almost the same 
yearly returns. These findings are partially consistent with 
Ur Rehman et al. (2016) who found no significant difference 
between the performance of the sustainable and the conven-
tional indices for Asian countries2. However, they contra-
dict Statman (2006) who studied the US indices, and Col-
lison et al. (2008) for which sustainable indices for global, 
Europe, the UK, and the US exhibit better performance than 
conventional ones.

Regarding risk, panels A, B, and D of Table 3 show that 
β is close to one in magnitude, but statistically different than 
one, indicating that the sustainable indices for Europe, EMU 
and Europe, and ME are almost as riskier as their bench-
marks. However, panel C for EM Europe shows that the sus-
tainable index is less risky than its benchmark over the full 
sample period. This result is also confirmed by the annual 
analysis. As far as the risk-adjusted returns performance 
measures, we note that the sustainable indices outperform 
their benchmarks in most years, except for 2012 and 2014 
for Europe ESG and Europe EMU ESG indices and later for 
the other two indices.

Our results contradict some research that studied either 
developed or emerging markets. Lean and Nguyen (2014) 
investigate global and three regional DJSI indices relative 
to developed regions, namely, North America, Asia Pacific, 
and Europe over the period 2004–2013. They find underper-
formance of the sustainable indices except for the European 
region. Consolandi et al. (2009), who compared the Sharpe 
ratio of DJSI to DJ Stoxx600 over 1999–2006, find that the 
sustainable index underperformed its benchmark. In devel-
oped countries, Schröder (2007) also found that sustainable 
indices globally do not exhibit different risk-adjusted returns 
than conventional benchmarks. The same result is found by 
Cunha and Samanez (2013) who investigate the sustainable 
Brazilian index over the period 2005–2010 using Sharpe and 
Treynor ratios. Clark and Deshmukh (2014) also found that 
for the European case, conventional and sustainable indices 
had the same performance. Belghitar et al. (2014) compare 
the performance of four indices, of the FTSE4GOOD family, 
with that of conventional benchmarks. They conclude that 
in the European context, the SR and conventional indices 
have the same performance. It is worth noting that the pre-
vious research on the European case investigated periods 
before 2011. However, the documented outperformance in 
our research is in line with Cunha et al (2020), who studied 
several indices among which the DJSI Europe over a more 

2  China, India, Japan, Korea, Taiwan, Hong Kong, Malaysia, and 
Thailand.
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Table 3   Financial performance measures for MSCI ESG Leaders indices

Period CAPM Sharpe ratio Treynor ratio Information ratio Sortino ratio

α β ESG Leaders Benchmark ESG Leaders Benchmark ESG Leaders ESG Leaders Benchmark

Panel A: MSCI Europe ESG Leaders
2010 − 4.98E-05 0.9730*** 0.1272 0.1276 − 0.0000 0.0011 − 0.0420 0.2141 0.2147
2011 4.05E-05 0.9618*** − 0.0349 − 0.0376 − 0.0000 0.0005 0.0505 − 0.0468 − 0.0504
2012 4.59E-05 0.9719*** 0.0980 0.1150 0.0012 0.0013 − 0.1099 0.1552 0.1853
2013 4.54E-05 0.9871 0.0870 0.0834 0.0009 0.0008 − 0.0176 0.1273 0.1182
2014 2.52E-05 0.9615*** 0.0124 − 0.0448 0.0001 − 0.0004 0.1399 0.0173 − 0.0602
2015 11.3E-05 0.9694*** 0.0195 − 0.0195 0.0003 − 0.0002 0.0702 0.0275 − 0.0270
2016 − 6.29E-05 0.9772*** 0.0028 − 0.0112 0.0000 − 0.0002 0.0300 0,0038 − 0.0145
2017 − 1.46E-05 0.9576*** 0.0597 0,1284 0.0005 0.0007 − 0.1032 0.0912 0.2156
2018 3.11E-05 0.9706*** − 0.0745 − 0.0933 − 0.0007 − 0.0008 0.0612 − 0.0946 − 0.1180
2019 9.78E-05* 0.9802*** 0.1058 0.0851 0.0008 0.0006 0.0318 0.1502 0.1238
2020 19.0E-05* 0.9566*** − 0.0275 − 0.0281 − 0.0006 − 0.0006 0.0156 − 0.0341 − 0.0349
2013–2020 1.10E-05 0,9729*** 0.0111 0.0010 0.0001 0,.0000 0.0213 0.0148 0.0001
Panel B: MSCI EMU ESG Leaders
2007 4.08E-05 0.9930 − 0.0249 − 0.0335 − 0.0002 − 0.0003 0.0671 − 0.0332 − 0.0444
2008 − 3.18E-05 1.0170 − 0.1065 − 0.1066 − 0.0025 − 0.0025 − 0.0191 − 0.1429 − 0.1410
2009 − 11.4E-05 1.0188*** 0.0557 0.0491 0.0009 0.0008 0.0670 0.0805 0.0712
2010 5.21E-05 1.0331*** 0.0021 − 0.0017 0.0000 − 0.0000 0.0372 0.0030 − 0.0024
2011 5.84E-05 0.9616*** − 0.0410 − 0.0442 − 0.0007 − 0.0007 0.0497 − 0.0555 − 0.0595
2012 − 4.65E-05 0.9997 0.0451 0.0458 0.0005 0.0005 − 0.0012 0.0669 0.0672
2013 − 4.42E-05 0.9890 0.0686 0.0785 0.0006 0.0007 − 0.0670 0.1017 0.1162
2014 − 4.14E-05 0.9405*** 0.0070 0.0087 0.0001 0.0001 − 0.0161 0.0098 0.0121
2015 14.2E-05** 0.9541*** 0.0330 0.0210 0.0004 0.0003 0.1003 0.0467 0.0293
2016 13.9E-05* 0.9477*** 0.0147 0.0044 0.0002 0.0001 0.0868 0.0196 0.0058
2017 − 9.65E-06 0.9566*** 0.0569 0.0562 0.0003 0.0003 − 0.0054 0.0895 0.0882
2018 6.77E-05 0.9806*** − 0.0722 − 0.0837 − 0.0006 − 0.0007 0.1030 − 0.0910 − 0.1058
2019 4.20E-05 0.9579*** 0.0957 0.0893 0.0008 0.0007 0.0264 0.1357 0.1265
2020 − 5.90E-06 0.9676*** − 0.0290 − 0.0373 − 0.0007 − 0.0009 0.1228 − 0.0361 − 0.0460
2013–2020 3.47E-05 0.9582*** 0.0158 0.0103 0.0002 0.0001 0.00450 0.0210 0.0137
Panel C: MSCI EM Europe ESG Leaders
2013 0.0002 0.6730*** − 0.0124 − 0.0170 − 0.0002 − 0.0002 0.0080 − 0.0186 − 0.0241
2014 0.0005 0.5618*** − 0.0113 − 0.0650 − 0.0002 − 0.0010 0.0949 − 0.0155 − 0.0860
2015 − 0.0002 0.4894*** − 0.0395 − 0.0207 − 0.0008 − 0.0003 − 0.0046 − 0.0539 − 0.0297
2016 0.0003 0.6334*** 0.0791 0.0604 0.0013 0.0009 − 0.0077 0.1166 0.0884
2017 0.0002 0.6687*** 0.0447 0.0062 0.0004 0.0001 0.0524 0.0666 0.0088
2018 0.0007* 0.6866*** 0.0375 − 0.0457 0.0005 − 0.0005 0.1256 0.0540 − 0.0586
2019 − 1.40E-05 0.6604*** 0.0503 0.1019 0.0005 0.0009 − 0.1008 0.0733 0.1508
2020 10.2E-05 0.8019*** − 0.0660 − 0.0796 − 0.0018 − 0.0020 0.0771 − 0.0826 − 0.0986
2013–2020 17.1E-05 0.6213*** 0.0058 − 0.0136 0.0001 − 0.0002 0.0342 0.0078 − 0.0183
Panel D: MSCI Europe and ME ESG Leaders
2010 8.46E-05 0.9828** 0.0873 0.0796 0.0009 0.0008 0.0607 0.1337 0.1207
2011 4.52E-05 0.9664*** − 0.0325 − 0.0355 − 0.0005 − 0.0005 0.0535 − 0.0436 − 0.0476
2012 4.36E-05 0.9797*** 0.0486 0.0444 0.0005 0.0004 0.0284 0.0711 0.0645
2013 − 2.63E-05 0.9974 0.0865 0.0820 0.0007 0.0006 0.0321 0.1274 0.1195
2014 1.83E-05 0.9668*** 0.0124 0.0105 0.0001 0.0001 0.0134 0.0173 0.0145
2015 10.5E-05 0.9744*** 0.0196 0.0076 0.0002 0.0001 0.1087 0.0276 0.0105
2016 − 4.66E-05 0.9832** 0.0029 0.0112 0.0000 0.0001 − 0.0664 0.0039 0.0154
2017 − 9.72E-06 0.9605*** 0.0601 0.0649 0.0003 0.0003 − 0.0331 0.0918 0.1003
2018 2.98E-05 0.9719*** − 0.0744 − 0.0798 − 0.0006 − 0.0006 0.0517 − 0.0944 − 0.1012
2019 10.5E-05* 0.9815** 0.1060 0.0901 0.0007 0.0006 0.1004 0.1505 0.1274
2020 19.7E-05* 0.9563*** − 0.0279 − 0.0400 − 0.0006 − 0.0008 0.1601 − 0.0347 − 0.0492
2013–2020 3.70E-05 0.9717*** 0.0073 0.0015 0.0000 0.0000 0.0499 0.0096 0.0020
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recent period (2013–2018). The superiority of SR indices 
in this period could be explained by the efforts made by the 
EU to implement CSR strategy since 2011.

Dynamic financial performance

Time‑varying portfolio performance: the rolling window 
procedure

Figure 1 displays the time-varying alpha and beta regres-
sion coefficients obtained with the rolling window CAPM-
EGARCH model for the four index pairs. It is noticeable that 
the coefficients are unstable over the entire study period, but 
there is no evidence of a common pattern across the differ-
ent indices. This finding confirms the nonlinearity of the 
relationship.

Table 4 displays the annual average of CAPM-GARCH 
coefficients estimated using the rolling window technique. 
The positive Jensen’s alpha shown in the table indicates that 
the sustainable indices are more profitable than the conven-
tional ones for most years, except for 2014 and 2017 for 
Europe, Europe EMU, and Europe ME ESG Leaders indices. 
These dates coincide with the adoption of the UE direc-
tive and its application, respectively. The betas are statisti-
cally and significantly different from 1 for almost all years 
and all indices. The beta magnitude is around 1, indicating 
that the ESG indices exhibit almost the same risk as their 
conventional benchmarks. The only exception is the EM 
Europe, suggesting that this ESG index is less risky than its 
conventional counterpart. Moreover, the highest ESG index 
performance is registered for EM Europe. Therefore, we can 
conclude that the EM Europe ESG index offers better perfor-
mance and lower risk than its benchmark. It is worth noting 
that to our knowledge, this is the first study that examines the 
effect of the annual variation of the risk and return measures 
using the CAPM rolling window technique (Table 4).

Portfolio performance measures at different regimes: 
state‑space model

Table 5 shows the MS-CAPM estimation results. The sigma, 
measuring the standard deviation of residuals, gives an idea 
of the market volatility in different regimes. It allows dis-
tinguishing the regimes linked to the market cycle of high/
low volatility. Table  5 indicates that the sigma estima-
tions are both significant and significantly different across 
regimes for all indices, meaning that the studied markets 

are characterized by the presence of two distinct volatility 
regimes. Wald equality test indicates that beta coefficients 
are significantly different across regimes for all indices 
except for Europe ME. Whereas, the Wald equality test for 
alpha indicates that the performance of the ESG indices is 
not significantly different from their benchmarks across the 
two regimes. In the bullish market state (regime 1) defined 
by lower market volatility, the SR indices are significantly 
more sensitive to their benchmarks, except for the EM 
Europe index. While in the bearish market state (regime 
2), the ESG indices are as profitable as the benchmark, but 
also less risky, except for the EM Europe index. Therefore, 
we can conclude that in times of high volatility, risk-averse 
investors would be interested in investing in the ESG indices 
since it allows them to reduce market risk, with almost the 
same returns. Moreover, when the market is more stable, 
the sustainable EM Europe index offers better performance. 
These results contradict Ortas et al. (2014) who study SRI 
performance and risk in the European context using a state-
space model. They find that SRI indices are riskier in peri-
ods of market downturn.

Conclusion

This article aims to study the financial performance of sev-
eral ESG MSCI European indices relative to their respec-
tive conventional benchmarks. We investigate the financial 
performance through both time and over different market 
conditions using both static and dynamic financial perfor-
mance measures. We use daily data for several MSCI Europe 
ESG Leaders indices over the period 2007–2020. First, we 
conduct a static performance analysis by comparing indi-
ces returns and performance measures yearly over the full 
sample period. Results show that sustainable indices are as 
performant as the benchmark. The EM Europe ESG Leaders 
index is less risky than the conventional index. Besides, it 
offers the highest performance with respect to the bench-
mark. Second, we carry out a dynamic performance analysis. 
This analysis shows that Jensen’s alpha and beta are time-
varying. They mainly depend on stock market conditions. 
Indeed, in high volatility market, risk-averse investors would 
be interested in investing in the ESG index since it reduces 
market risk. Moreover, when the market is more stable, the 
sustainable EM Europe index offers better performance.

This work has methodological and managerial impli-
cations. Methodologically, the use of dynamic techniques 

Table 3   (continued)
α and β are estimated with the CAPM-EGARCH (1,1) model described in Eqs. (3), (4), and (5). We test H0: α = 0 and H0: β =1. Bold indicates 
cases where ESG Leaders index exhibits higher performance than the benchmark
*, **, and *** Significance, respectively, at 1, 5, and 10% level
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to measure performance made it possible to perform an 
in-depth analysis of financial performance. From a mana-
gerial point of view, the results obtained could help in 
decision-making in portfolio management, as long as an 
investor knows how to choose to invest in securities of SR 

companies depending on the state of the market. For aca-
demics, our study contributes to the literature on sustainable 
investment and suggests that future research could benefit 
from assessing sustainable investment considering financial 
market cycles and dynamic model framework. Given the 

Table 4   Estimation results of CAPM-GARCH rolling window technique

Alpha and beta are the average α and β coefficients of the CAPM-EGARCH model estimated from the rolling window technique with a window 
size = 250 and step = 1. We test H0: α = 0 and H0: β =1
*, **, and *** Significance, respectively, at 1, 5, and 10% level

Year Europe ESG Leaders Europe EMU ESG Leaders EM Europe ESG Leaders Europe and ME ESG Leaders

α 10−4 β α (10−4) β α (10−4) β α (10−4) β

2008 − 1.33*** 1.0011***
2009 − 0.369*** 1.008***
2010 0.705*** 1.0284***
2011 0.203*** 0.9673*** 0.047*** 1.0165*** 0.150*** 0.9739***
2012 0.700*** 0.9641*** 0.111** 0.9640*** 0.755*** 0.9691***
2013 0.511*** 0.9756*** − 0.123*** 1.0031 0.524*** 0.9842***
2014 − 0.256*** 0.9822*** − 0.11.3*** 0.9664*** 2.35*** 0.6606*** − 0.749*** 0.9843***
2015 1.09*** 0.9658*** 1.08*** 0.9506*** 4.23*** 0.4308*** 0.991*** 0.9707***
2016 0.423*** 0.9701*** 1.82*** 0.9468*** − 0.179** 0.5744*** 0.412*** 0.9754***
2017 − 0.490*** 0.9557*** − 0.0081* 0.9474*** 2.46*** 0.6542 − 0.438*** 0.9595***
2018 − 0.154** 0.9821*** 0.438*** 0.9879*** 2.92*** 0.6271*** − 0.103*** 0.9843***
2019 0.470*** 0.9641*** 0.640*** 0.9519*** 2.06*** 0.6647*** 0.516*** 0.9648***
2020 1.73*** 0.9696*** 0.256*** 0.9719*** − 0.184*** 0.7596*** 1.71*** 0.9695***
Full sample 0.423*** 0.9700*** 0.315*** 0.9722*** 2.4*** 0.6386*** 0.384*** 0.97520***

Table 5   Result of dynamic 
regressions: MS-CAPM

We test H0: α = 0 and H0: β=1. Regime 1 is a bull market with stable and high-expected returns. Regime 1 
is a bull market with stable and high-expected returns, and regime 2 is a bear market with volatile and low-
expected returns
*, **, and *** Significance, respectively, at 1, 5, and 10% level

MSCI Europe MSCI EMU Europe MSCI EM Europe MSCI Europe ME
ESG Leaders ESG Leaders ESG Leaders ESG Leaders

Regime 1
α1 2.68E-05 3.43E-04 1.13 E-04* 4.51E-05**
β2 0.9723*** 1.0381*** 0.5981*** 0.9727***
100σ1 0.0902*** 0.0049*** 0.0436*** 0.0932***
Regime 2
α2 0.0001* 3.48E-05 7.48E-05 0.0001
β2 0.9595*** 0.9750*** 0.6973*** 0.9625***
100σ2 0.1439*** 0.1210*** 0.9215*** 0.2125***
p11(a) 98.99% 83.57% 98.29% 97.61%
p22(a) 96.73% 98.94% 88.58% 77.51%
p(St=1) 76.96% 15.6% 87.20% 90.45%
Duration regime 1 98.735 6.0876 58.607 41.794
Duration regime 2 30.574 94.453 8.7622 4.4472
Wald test  α1–α2=0 − 1.1404 − -0.8585 − 0.9177 − 0.4034
Wald test β1–β2=0 1.9998** − 4.2559*** − 2.0784** 1.0703
Wald test σ1–σ2 = 0 − 9.5290*** − 22.836*** − 6.8215*** − 10.971***
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originality of the main idea of our research, this research 
could be extended in several ways. For instance, it would 
be interesting to investigate how the rolling window regres-
sion parameters could be used in dynamic asset allocation 
strategies so that investors adapt their strategies to changing 
market conditions. Furthermore, how would it be possible 
to use machine learning techniques with rolling windows 
parameters to improve forecasting accuracy and predictive 
models for systematic trading?
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